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Disclaimer

This report is an independent product of the Type B Accident Investigation Board
appointed by Paul W. Kruger, Manager, Pacific Northwest Site Office (PNSO), U.S.
Department of Energy.

The Board was appointed to perform a Type B investigation of this accident and to
prepare an investigation report in accordance with DOE Order 225.1A, Accident
Investigation and DOE G 225.1-A, Implementation Guide for Use with DOE 225.1A,
Accident Investigations.

The discussion of facts, as determined by the Board, and the views express in the report
do not assume and are not intended to establish the existence of any duty at law on the
part of the U. S. Government, its employees or agents, contractors, their employees or
agents, or subcontractors at any tier, or any other party.

This report neither determines nor implies liability.



Release Authorization

On October 15, 2004, | established a Type B Accident Investigation Board to investigate
the October 8, 2004, grounds worker injury at the Pacific Northwest National Latoratory
(PNNL) that resulted in a broken leg of a PNNL grounds worker. The Board's
responsibilities have been completed with respect to this investigation. The analysis
process, identification of causal factors, and development of judgments of need were
performed during the investigation in accordance with DOE O 225.1A, Accident
investigations. | accept the findings of the Board and authorize the release of this report
for general distribution.

Paul W Kruger
Manager, Pacific Northwest Site Office
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Executive Summary
The Accident

On October 8, 2004, at approximately 11:00 AM, a Grounds Worker at the Pacific
Northwest National Laboratory (PNNL) feli from a Torc Workman 3200 Utility Vehicle
and fractured his right leg above the ankle, The accident occurred on the west side of
the west cooling pond on the Richland Research Complex.

On October 15, 2004, the Manager of the Department of Energy’s Office of Science
Pacific Northwest Site Office appainted a Type B Accident Investigation Board to
analyze causal factors, identify root causes, and determine Judgments of Need reiated
to the accident to preclude similar accidents in the future. The Board arrived onsite and
began the investigation on October 18, 2004.

Background

PNNL is a multi-program national laboratory located in Richland, Washington and
operates under the programmatic direction of the DOE Office of Science. PNNL is
operated for DOE by the Battelle Memorial Institute. The PNNL mission supports the
Office of Science to advance basic research, solving complex problems in energy,
national security, the environment, and life sciences by advancing the understanding of
physics, chemistry, biology, and computation. PNNL employs 3800 and has an annual
budget in excess of $600 million. The PNNL site is an array of facilities differing in age,
condition, and ownership. The real properly breakout in each major category is as
follows: 910,000 sq. ft. DOE-owned, 500,000 sq. ft. Battelle-owned, and 600,000 sq. ft.
leased. Included with this real property holding is nominally 221 acres of landscaped
area, 82 acres of paved surfaces (i.e., roads, sidewalks, and parking), and 120 acres of
un-maintained land.

Conclusions

The Board concludes that this accident was preventable. The direct cause of this
accident was the lack of a seat belt and hip restraint to prevent the passenger from
falling from the utility vehicle. The utility vehicle was placed in service without the safety
equipment teing in place. The Grounds Work Team Leader believed that the vehicle
was safe for use since it was a newer version of vehicles already in use by the Grounds
Work Team. The Grounds Work Team Leader and Grounds Workers had not reviewed
the Operator’s Manual of the vehicles to identify the missing safety equipment. The root
cause of the incident was that Facilities & Operations (F&QO) did not effectively
implement its hazards analysis process. The responsibilities described in the
Administrative procedure ADM-082 General Expectation and Operational Guide for
PNNL Grounds Maintenance Activities, have not adequately addressed the hazards
associated with the utility vehicle use and design feature to mitigate personnel injury.
Additionally, the process used to accept the utility vehicle from the supplier and the
method used to place it in service did not identify missing safety equipment. The
removal of the cab doors after the identification of a potential carbon monoxide (CO)
exposure problem as well as the continuing warm weather, and the release of the
vehicie for use by the Grounds Workers Team Leader allowed the Grounds Worker to

fall from the vehicle. The conclusions and judgments of need are summarized in Table
ES-1.

The Board identified one roct cause for this event. F&QO failed to ensure effective
implementation of its hazard analysis process.



Table ES.1. Conclusions and Judgments of Need

| Conclusions

Judgment of Needs |

| The Grounds Worker fell from the utility vehicle
because the seat belts and hip restraints were

F&O0 needs to conduct a comprehensive |
hazard analysis of the work performed by its
grounds personnel to ensure that hazards are
identified and mitigating controls are
documented,

not present.
| Existing hazard analysis does not adequately
address the hazards of the utility vehicle.

| workplace hazards.

F&O needs to ensure that personnel who
develop, review and approve the hazard
analyses are knowledgeable of the SBMS
process for identifying and mitigating

The Grounds Supervisor was not aware of
requirements to instruct Grounds Workers on
familiarization with manufacturer's Operator's
Manual.

F&O needs to ensure that grounds personnel
are trained in the recognition of hazards anad
implementaticn of controls.

_—

The existing utility vehicles were not provided
with optional seat belts to increase the safe
operation of this equipment.

F&O needs to ensure that personnel who '

conduct self-assessments are knowledgeable |
of the SBMS process for identifying and
mitigating workplace hazards. l

The operators of the utility vehicle were not
aware of lhe changes to safety equipment nor
did they heed the safety decals requiring seat
belt use.

F&O needs to ensure that workers are
knowledgezbie of the hazards in their work
environment.

F&O management had not verified that the
Grounds Supervisor was aware of all pertinent
requirements and responsidilities.

| F&O needs to develop and implement a

process to ensure that line managers are
knowledgeable of their ES&H roles and
responsibilities as documented in SBMS and
other applicable laboratory documents,

Self-assessments conducted in F&O did not
identify optional safety equipment for grounds
vehicles,

| PNNL's Office of Audit and Oversight needs to |

conduct a sampling of organizations to
determine if similar deficiencies in documented
hazard analyses and personnel’s knowledge
of workplace hazards exist.

Grounds Supervisor and ESH personnel
conducted various tests on the utility vehicle
involved in the accident without consideration
of preventing another accident.

The PNNL accident readiness measures need
to ensure that subsequent Laboratory
investigation efforts do not create additional
unsafe situations.

PRNL policies and procedures do not address
how to respond to accidents which would
require DOE Boards. Information on mitigating
the consequences, collection and preservation
of the accident scene and evidence and other
information is not identified.

PNSO needs to ensure that the requirements

of the Contractors Requirements Dacument of
DOE Q 225.1A, Accident investigations, are [
incorporated into the PNNL SBMS.




1.0 Introduction
1.1  Background

On October 8, 2004, at approximately 11:00 AM, Grounds Worker A of the Pacific
Northwest National Laboratory (PNNL) was injured when he slipped from a Toro
Workman 3200 Utility Vehicle while the vehicle was making a left turn. Grounds Worker
A was a passenger in the utility vehicle. The right foot of Grounds Worker A made firm
contact on the concrete walkway and the torsional movement caused a fracture of his
right leg above the ankle. Grounds Worker A fell and came to rest on the lawn adjacent
to the concrete walkway on which the vehicle was traveling. Bystanders were
participating in a United Way fundraiser located approximately 60 yards southwest of the
injured Grounds Worker A witnessed the fall and proceeded to provide assistance. The
driver asked the bystanders to call for emergency assistance using the PNNL 2400
emergency call number. The Richland Fire Department (RFD) responded to the PNNL
Operations Center’s call for an ambulance. Grounds Worker A was taken to the Kadlec
Medical Cenler where he was hospitalized. The injury to his leg was serious encugh to
require surgery which was performed on Octeber 15, 2004. Grounds Worker A was
released from the hospital on October 16, 2004.

On October 13, 2004, Paui Kruger, Manager of the U S Department of Energy, Office of
Science, Pacific Northwest Site Office (PNSQO) informed the management of PNNL that

a Type B Investigation Board would be initiated to investigate this accident. On October
15, 2004, the Type B Accident Investigation Board was formally appeinted (Appendix 1).
This report documents the facts of the accident and the analyses and conclusicns of the
Board.

1.2 Facility Description

Figure 1. Battelle's Richland Research Complex

Pacific Northwest National Laboratory (PNNL}), operated by Battelle Memorial Institute
(BMI) for the U. S. Department of Energy (DOE), is a multi-program national laboratory.
PNNL is one of the Department of Energy’s Office of Science national laboratories. The
PNNL mission supports the Office of Science to advance basic research, solving



complex problems in energy, national security, the environment and life sciences by
advancing the understanding of physics, chemistry, biclogy and computation. PNNL
employs 3800 and has an annual budget in excess of $600 million. The Laboratory has
been managed by Battelle since the lab's inception in 1965. The PNNL site is an array
of facilities differing in age, condition, and ownership. The real property breakout in each
major category is as follows: 910,000 sq. ft. DOE-owned, 500,000 sq. ft. Battelle-owned,
and 600,000 sq. ft. leased. Included with this real property holding is nominaliy 221
acres of landscaped area, 82 acres of paved surfaces (i.e. roads, sidewalks, and
parking), and 120 acres of un-maintained land.

The accident occurred near the northwest corner of the ponds located in the center of
the Battelle’s Richland Research Complex (RRC) (Figure 1). These ponds are an
architectural design feature of the RRC and function as an integral part of the cooling
system serving as the condenser water system for the facility chillers. The pond
containment varies in depth but is nominally 36 inches deep from the top of the sidewalk,
with an operating water depth of 24 inches.

1.3 Scope, Conduct, and Methodology

The Board began its activities on October 18, 2004, and submitted the final report to the
DOE-PNSO Manager on November 19, 2004. The scope of the Board's investigation
was to identify all relevant facts; analyze the facts to determine the direct, contributing,
and root causes of the accident; develop conclusions, and determine the actions that,
when implemented, should prevent the recurrence of g similar accident.

The investigation was performed in accordance with DOE O 225 1A, Accident
nvestigations, using the following methodology:

» Facts relevant to the accident were gathered through interviews and reviews of
documents and evidence,

* The event scene and equipment involved were inspected, and photographs taken of
them.

e Facts were analyzed to identify the causal factors using event and causal factors
analysis, barrier analysis, root cause analysis, change analysis, and Integrated
Safety Management (ISM) analysis.

« Judgments of Need (JONSs) for corrective actions to prevent recurrence were
developed to address the causal factors of the event.

i Accident Investigation Terminology

A causal factor is an event or condition in the accident sequence that contributes 1o the
unwanted result. There are three types of causal facters: direct, which is the immediate
event(s) or condition(s) that caused the accident; root cause(s), which is the causal factor
that, if corrected, would prevent recurrence of the accident; and the contributing causal
factors, which are the causal factors that collectively with the other causes increase the
likelihood of an accident but which did not cause the accident.

| Events and causal factors analysis includes charting, which depicts the logical sequence
| of events and conditions (causal factars that allowed the event to occur), and the use of
deductive reasoning to determine the events that contributed to the accident.

| Barrier analysis reviews the hazards, the largets {people or objects) of the hazards, and |




[ the controls or barriers that manégement systems put in place to separate the hazards from |
| the targets. Barriers may be physical or administrative.

Change analysis is a systematic approach that examines planned or unplanned changes
in a system that caused the undesirable results related to the accident.

Root Cause Analysis is & technique that identifies the underlying deficiencies that, if i
corrected, would prevent the same or simjlar accidents from occurring.

Judgments of Need are managerial controls and safety measures necessary to prevent or
minimize the prebability or severity of a recurrence of an accident. ‘

Requirements Verification Analysis is a fonwvard/backward analysis process to ensure |
that al! portions of the report are accurate and consistent in the flow of facts to analysis to
conclusions to the Judgments of Need.







2.0 Facts

2.1 Accident Description and Chronology
2.1.1 Accident Description

October 8, 2004, at approximately 11:00 AM, a PNNL Grounds, Relocation and
Receiving Work Team (Grounds) employee (Grounds Worker A) was working with
another Grounds empioyee (Grounds Worker B) checking irrigation sprinkler heads
around the Auditorium building on the north side of the Research Operations
Building. After they completed this task they drove north between the two cooling
ponds and then west along the north side of the west cooling pond. At the same
time other PNNL employees were making preparations for a United Way fundraising
event at a picnic area east of the Engineering Development Laboratory (EDL) and
Physical Science Building (Figure 2).

The two Grounds employees were using a newly-purchased gasoline-engine driven
Toro Warkman 3200 Utility Vehicle that had been delivered on September 23, 2004,
to PNNL. The PNNL Grounds had used this type of small utility vehicle in the past
and decided to purchase two more of the same model when funding became
available in late Fiscal Year (FY) 2004. This vehicle was purchased with the options
of a Toro-manufactured cab (not an after-market cab), a heater, and a tachometer.
The standard equipment on the vehicle included a roliover protection system
(ROPS), seat belts, and hip restraints. The seat belts and hip restraints were not
present on the Toro Workman that Grounds Workers A and B were using at the time
of the accident. The new Toro Warkman 3200 Utility Vehicle had been redesigned to
allow for an adjustable bucket seat rather than the fixed two piece seat. The
redesigned utility vehicle aiso had increased leg room to allow easier entry and exit
from the driver and passenger seats. The new Toro Workman 3200 Utility Vehicles
no longer have shoulder restraints as part of the ROPS.

In addition to the missing safety equipment (seat belts and hip restraints), the two
glass, latching side deors had been removed from the vehicle in part due to the
warm weather and in part due to a concern about carbon monoxide (CO) buildup in
the cab if the vehicle was idling still for lengthy periods of time.

Shertly after 11:00 AM, with Grounds Worker B driving, the two Grounds Workers
traveled in the Toro Workman 3200 on a sidewalk around the west cooling pond east
of the Engineering Development Laboratory. The sidewalk was wider than the width
of the Toro Workman and was commonly used for travel with these small utility
vehicles to avoid marring the grass.

The two Grounds workers drove north from the Auditorium, then west along the
sidewalk as it followed the pond, then turned to the scuth when they reached the
west side of the pond {Figure 2). As the vehicle rounded the corner to turn south,
Grounds Worker A began to slide down the passenger seat and fall out of the
vehicle. When Grounds Worker A realized he was falling from the vehicle he
attempted to position himself for the pending fall by planting his right foot on the
concrete sidewalk. The right foot of Grounds Worker A made firm contact on the
concrete walkway and torsional movement caused a fracture of his right leg above
the ankle. Grounds Worker A fell and came to rest on the lawn adjacent to the
concrete walkway on which the vehicle was driving.
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Figure 2. Accident scene

Grounds Worker B (driver) immediately stopped the utility vehicle and observed
Grounds Worker A laying face up on the lawn. One of the participants in the United
Way event witnessed Grounds Worker A fall from the utility vehicle and ran toward
the accident site. Grounds Worker B motioned for her to phone for emergency
medical assistance {See Emergency Response below).

Post-Accident Actions

The Building Manager for this area and the PNNL Vehicle Safety Representative
secured the accident scene (Figure 3) and began preliminary investigation. The
event was classified under the DOE Cccurrence Reporting system as a 2A(6)(b).
“any single occurrence resulting in a serious occupational injury. A sericus
occupational injury is an occupational injury that results in a facture of any bone.”
The PNNL Maintenance and Fabrication Services Manager issued a verbal order to
stop the use of all Grounds utility vehicles. PNNL held a critigue of the event on
QOctober 11, 2004. The PNSO Manager appointed an Accident Investigation Board
on October 15, 2004,



Figure 3. Photo of Toro Workman 3200 at accident scene

2.1.1.1  Description of Events Preceding Accident

On the morning of October 8, 2004, Grounds Worker A wanted to investigate
irrigation sprinkler heads by the Auditorium. He drove the next available utility
vehicle in the Grounds Equipment Storage Facility, the new Workman 3200
Utility Vehicle, to the planting area on the north side of the Auditorium. Grounds
Worker B was a passenger in the utility vehicle and would also check the
irrigation sprinkler heads. The grounds workers operate under ADM-082
“General Expectation and Operational Guide for PNNL Grounds Maintenance
Activities” which sets the expectations that they are responsible for their assigned
zones. The examination of sprinkler heads was a portion of this expectation.

Grounds Worker A had driven the new Workman 3200 utility vehicle two or three
times since it was placed in service. He had driven the existing Toro Workman
vehicles many times over several years.

After inspecting the irrigation sprinkler heads, Grounds Worker A wanted to go o
the Benefits Office in the nearby PNNL Research Operations Building to inguire
about the next scheduled flu immunization shots. With Ground Worker B now
driving the Toro Workman, Grounds Workers A and B traveled on the wide
sidewalk surrounding the edges of the cooling pond in a northerly direction
between the cooling pends on the north side of the Auditorium. They followed
the sidewalk around the cooling pond, first turning west, and then turning south.
About 11:00 AM, as the vehicle was making the teft turn to head south, Grounds
Worker A felt himself falling out of the cab, and the injury to his leg resulted.
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2.1.1.2 Organizational Structure
Roles, Responsibilities, Accountabilities, and Authorities

The Pacific Northwest National Laboratory Director’s Office comprises the
Laboratory Director, and three senior management positions, one of which is the
Deputy Directer for Operations. This is indicated in Figure 4, PNNL Organization
Chant. The Facilities and Operalions {F&O) Director, reports to the Laboratory
Director, and is responsible for the F&QO Directorate. As outlined in the Facility
Management System in the SBMS, the F&O Directorate is responsible for the
following in operating PNNL:

s Life cycle asset management of facility and land assets

e Serves as the Management Representative and makes final determinations
for actions associated with applicable major emergencies and/or events
(except those directed by the Laboratory Director)

+ Appoints the investigation board for the investigation of applicable events
* Approves all news releases related to applicable events.

There are three organizations in the F&O Directorate, one of which is the Facility
Operations Division. According to the Facility Management System under SBMS,
the responsibilities of this division are

« [mplementation of an effective and efficient facility operations and
maintenance program



e Ogperate and maintain Laboratory facilities in accordance with apglicable
federal, state and local requirements and BMI policies

» Implementation of a maintenance management program

e Customer service
¢ Implementation of an effective self-assessment program

» Providing technical and management support to Building Emergency
Response Organization

e Approval of the safety envelope, authorization basis, and Facility Use
Agreements, and changes thereto

* Approval of building and facility operations support services annual work
plans

» Transfer of facilities to the Facility Transition and Legacy project manager
e Execution of forced moves.

Within the Facility Operations Division are four organizations, including
Maintenance and Fabrication Services. An Administrative Procedure, ADM-44,
“Roles and Responsibilities for the Management and Operations of the Facility
Operations Division,” further defines what each organization does. The
Maintenance and Fabrication Services Service Manager's responsibilities are
broadly

Establishes and maintains an organization to provide maintenance and
fabrication services to facility management and R&D occupants

and

Develops and administers a workforce management program for skilled craft
labor — maintains an integrated resource plan to meet current and future
workloads.

Within the Maintenance and Fabrication Services organization are four work
centers, but the Grounds, Relocation and Receiving Work Team, for the entire
Laboratory, is under the South Work Center. The six-persen Grounds Work
Team is under the Grounds Work Team Leader. The responsibilities c¢f the
Greunds Work Team are described in the Administrative procedure ADM-082,
“General Expectation and Operational Guide for PNNL Grounds Maintenance
Activities." This is a detailed document that includes expectaticns for the quality
of work, establishment of responsibilities, general information, hazard
assessment and mitigation information, qualification requirements for operating
equipment, extensive information on general safety best practices, and
information on the safe operaticn of some equipment deemed to be especially
hazardous.

Relationship to SBMS Management Systems

The PNNL Standards Based Management System (SBMS) concept establishes
general and specific descriptions of how to perform work at PNNL. There are 20
major “management systems descriptions” and numerous program and subject
area requirements descriptions. Links are provided as appropriate between all of
these to try to guide the user to the specific information needed to perform work.



The SBMS does not specifically define how all organizations will operate,
although it does establish broad roles, responsibilities, authorities, and
accountabilities {(R2A2s). Specific organization-level R2A2s are often contained
in administrative procedures within those organizations.

The majority of the work performed by the Grounds Work Team is physical labor.
The requirements that define how to safely perform that work are established for
the Grounds Work team, primarily in its Administrative Procedure ADM-082, and
the SBMS in general. The SBMS and other organizational documents state that
the responsibility for safe operation lies with line management. SBMS also
states that environment, safety, and health expertise is available to answer
questions concerning operational safety.

2.11.3 PNNL Standards Based Management System
2.1.1.3.1 System Description

PNNL uses an online information system available to Laboratory employees
to manage activities at the site. The information system is the SBMS. The
Director of Environment, Safety, Heaith & Quality is responsible for the
maintenance and upkeep of the SBMS, The SBMS comprises three major
functions: Requirements Management, Information Development and
Integration, and Operations and Administration. The SBMS establishes the
overall information hierarchy for Laboratory policies and procedures. The
information hierarchy is tiered off of the management system descriptions.
The management system descriptions identify how the Laboratory operates.
Each management system description explains how the processes and
services of that particular management system retate to the Laboratory's
Customer Service Model, the process used to deliver the services, the
services delivered, and the key roles and responsibilities of Laboratory staff in
implementing the management system. Within the SBMS, the Laboratory
Policies and Standards establish the operating philosophy and intent for
PNNL and its staff as well as define performance expectations. The policies
and standards can either be stand alone or have SBMS subject areas
developed for their implementation. SBMS subject areas are Laboratory-
wide procedures and guidelines. Internal operating procedures are prepared
for an operation when it is not sufficiently covered by a subject area.

2.1.1.3.2 Applicable Management Systems, Subject Areas, and
Work Procedures

The procurement and subseqguent operation of the Toro Workman 3200 Utifity
Vehicle involved in this accident was covered by the following SBMS
management systems and subject areas and internal operating procedures:

e Facilities & Operations Administrative Procedure ADM-082 (Rev. 1),
dated 5/14/02, “General Expectation and Operational Guide for PNNL
Grounds Maintenance Activities.” The following notes apply to the
operation of the utility vehicles:

This F&O Procedure identifies the expectations. safety practices and
safety precautions for grounds keeping operations. Note 3 in Section 3.1
“General definitions and expectations for grounds work” indicates that the
Grounds Manager will determine the qualifications of grounds staff

10



members: “Whenever a new piece of grounds equipment is received all
grounds staff will be trained on its operation and safety features.”

There is no discussion of the hazards of using utility vehicles in Section 4,
“Hazard Assessment and Mitigation.”

Section 6.0 “Precautions and Limitations,” requires that “grounds staff
must be trained in the operation of all grounds equipment before use of
any grounds equipment.”

Item 21 in subsection 7.1, “General Safety Best Practices," indicates that
Toro Workman carts may be driven between RCHN (Richland North, the
main Battelle-owned campus) and the 300 Area (approximately one mile
north of RCHN) if the carts have an orange triangle and flashing yellow
beacon. It also identifies the preferred routes which should be used to
minimize exposure to traffic.

The supervisor did not train the Grounds Workers in the operation of the
new Toro Workman 3200 Utility Vehicle prior to its being placed in
service. The new Toro Workman 3200 Utility Vehicle was not provided
with an orange triangle or flashing yellow beacon prior to being placed in
service. It could not be determined if the utility vehicle had been used to
drive between RCHN and the 300 Area.

ADM-082 does not provide information to operators or passengers of the
utility vehicles concerning rollover hazards and the mitigating actions.

SBMS Management Systems and Subject Areas

The Acquisition Management System and procedures were used for the
procurement and acceptance of the utility vehicles. This management
system outlines requirements for identifying the prescriptive and
regulatory process by which goods and services must be purchased:

o Direction to Latoratory staff on the procedures and guidelines by
which goods and services must be requested

o Direction and support to technical staff on how to request
contracting assistance to obtain goods and services

o Contract obligation information for project management

o Property management information pertaining to the receipt of
goods and services.

The Purchasing Goods and Services subject area was used to procure
the utility vehicles. This subject area provides the procedures and
guidance for purchasing goods and services. This subject area pertains
to purchases that are made with a purchase requisition and result in a
contract. Section 1, “Planning Purchases,” identifies a seven-step
procedure to guide a staff memter to plan a purchase and initiate a
purchase request. Links are provided to the electronic Acquisition
System which is used complete the purchase requisition. The second
step in Planning Purchases procedure identifies areas in which special
considerations are included (e.g., quality assurance stipulations;
environmental, safety & health requirements; nuclear safety rules: and onsite

11



work practices and procedures). The procurement of the Toro Workman
3200 Utility Vehicles did not trigger any of the additional requirements.

Section 3, “Administering the Contract,” of the Purchasing Goods and
Services subject area identifies a five-step procedure. Step 3 of this
procedure references the Inspecting and Accepting Received ltems
subject area. Section 1, “Inspections and Acceptance by Staff of ltems
Received,” of the Inspecting and Accepting Received /tems subject area
is a five-step procedure to be used by “the staff member who has been
given responsibility for receiving the item.” This procedure is focused on
suspect and counterfeit items, as well as equipment that will be used in
nuclear faciiities. A receiving storekeeper checked the utility vehicles to
affirm that optional equipment had been installed (tachometer, heater,
cab & doors, fuil bed with sides on one, and vertical lift on the other). No
inspection items were specified in the purchase order. This receiving
storekeeper was unaware that hip restraints and seat belts were standard
equipment and did not identify if they were or were not installed.

Section 3, “Receiving and Delivery Services (6" Street),” of the Shipping,
Receiving, and Transportation Logistics subject area is a three step
procedure. The third step of this procedure requires staff to “examine the
shipping container and contents for signs of handling damage or
purchase discrepancies in accordance with the Purchase Goods and
Services subject area.” This is linked to Section 3, “Administering the
Contract,” of the Purchase Goods and Services subject area. This
procedure includes a step to return material as well as a guideline for
reviewing invoices. There was no evidence of damage to the vehicles
when inspected

The Worker Safety and Health Management System includes the subject
area Operating Vehicles for Business Purposes. The overview in Section
4, “Operating Utility Vehicles,” states “operate utility vehicles on public
streets and highways only when escorted by a vehicle with flashing
lights.” The full section details a three step procedure. The first step
indicates that the operator's supervisor confirms that the operator reviews
the manufacturer’s instructions specific to the utility vehicle. The second
step identifies the requirements for escorting a “utility vehicle (e.g. fork lift,
riding lawn mower, gasoline or electric cart, small unlicensed utility truck)
on public streets or highways" with a vehicle that has flashing lights. The
final step requires that utility vehicles designed to operate at less than 25
mph be equipped with a flashing yellow light. The supervisor,
supervisor's manager, and the Grounds Workers were unaware of the
SBMS requirement that the supervisor is responsible to confirm that the
operator reviews the manufacturer's instructions specific to the utility vehicle.
The supervisor did not allow the utility vehicle with the vertical lift bed to
be put in service until a procedure could be developed for safe operation
of this equipment. (The lift bed utility vehicle was stili out of service at the
time of the investigation.)
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A May 2001 SBMS revision added the requirement for the supervisor to
verify that the operator of the utility vehicle has reviewed the
manufacturer's instructions; ADM-082 does not include this requirement.

2.1.2.3 DOE Voluntary Protection Program (VPP)

The purpose of DOE-VPP is to recognize and promote excellence in contractor
occupational health and safety programs. Similar in purpose to the Occupational
Safety and Health Administration VPP, the DOE VPP is intended to provide all of
the necessary elements to achieve excellent worker safety and health through
management leadership, employee involvement, worksite analysis, hazard
prevention and control, and safety and health training. DOE-VPP recognizes
sites at which safety and health programs go beyond DOE and OSHA standards
to protect workers more effectively.

In June 2001 the DOE awarded PNNL with STAR status within the DOE VPP,
This program is aimed at truly outstanding protectors of employee safety and
heaith. PNNL has conducted evaluations of its safety and health program each
fiscal year since being awarded STAR status. These evaluations have not
identified any issues specific to the facts surrounding this accident. The most
recent evaluation was conducted in January 2004, Recertification by DOE of the
PNNL safety and health program took place in August 2004,

2.1.2.4 Grounds, Relocation & Receiving Safety Meetings

Since April 13, 2004, the Grounds Waork Team Leader has held a weekly safety
meeting with all of the staff members he supervises. In July one of the topics
was “Vehicle Safety re-cap”, however there are no details of the discussion.

2.1.2.5 Procurement of Vehicles

In August 2004, PNNL's Facilities and Operations Directorate decided, to procure
additional smal! utility vehicles for their Grounds Work Team with funding that
had become available. The Grounds Work Team already had four Workman
3200 Utility Vehicles, manufactured by the Toro Company, which had provided
good service. The existing utility vehicles had been used for hundreds of hours.
When this opportunity arrived to procure more small utility vehicles, the Grounds
Work Team decided to procure two mare of the same Toro Warkman 3200
series. One was to be a 2-wheel drive vehicle with a flatbed, and the other was
to have a smail vertical-lift platform mounted behind the cab to enable the
workers to reach tree limbs. Options to be included on both vehicles were
enclosed cabs, tachometer and heaters. The manufacturer had made several
improvements to the Workman 3200 Utility Vehicies since the purchase of the
previous units. Some of those improvements included an adjustable bucket seat
and increase leg room in the cab as well as increased cab access. Seat belts
were now standard equipment, and the rollover protection system no longer
included a shoulder restraint. Previous vintage (from introduction in 1993) Taoro
Workman 3200 Ulility Vehicles did not include seat belts as standard equipment
or as part of the rall over protection system, but they were available as optional
equipment.

On August 18, 2004, after preparation of the procurement request, a PNNL
Contract Specialist attempted to obtain bids from local Toro equipment suppliers.
The local Toro equipment supglier told the PNNL Contract Specialist that Taro
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only authorized its regionai distributor for this area to sell the Workman 3200
Utility Vehicles. The Contract Specialist then negotiated the purchase with the
regional distributor, as a sole source procurement, based on evidence provided
indicating that a fair price was being proffered. The Contract Specialist signed a
contract, for PNNL, on August 24, 2004, for the purchase of these two Toro
Workman 3200 vehicles. (See Appendix B, Specification sheet.)

The cab and heater for the Workman 3200 vehicles are not installed at the
factory by Toro, but rather at the regional distributor. The cab and heater are
manufactured by Toro and installed by the distributor using an installation manual
provided by Toro. This cab was much more substantial than some other after-
market cabs that might have plastic and canvas for the sides. This cab consisted
of a sturdy square-tube steel frame to which solid tempered glass doors with
handle-operated locking mechanisms were attached. The cab installation
procedure required the replacement of the front main suspension spring with a
stronger spring. This procedure required the seats and seat-mounting hardware
be removed for access. The instructions also required that the heater be installed
prior to the cab installation. The installation instructions state that the cab
reduces the vehicle load-carrying capacity by 420 pounds. The instructions
specify that after installation of the spring and heater, the equipment removed be
re-installed in the reverse order. Figure 5 compares existing and new versions of
the Workman 3200. There is evidence that at sometime the bolt securing the
seat belt was installed, as shown in Figure 6. The manufacturer’'s service
representative informed the Accident Board Chairperson that seat belts and hip
restraints are installed at the factory. PNNL staff who operate and maintain the
vehicle stated that they did not remove the seat belts and hip restraints.

2.1.2.6 Delivery of Vehicles

On September 23, 2004, the two Toro Workman 3200 Utility Vehicles were
delivered to the Battelle Receiving and Shipping Warehouse (BRSW) at PNNL by
the regional distributor. The BRSW was very busy at that time. In order to
expedite the processing of freight through the BRSW, Storekeeper 1 gave
instructions to the regional distributor delivery driver where to offload and park
the two vehicles.

2.1.2.6 Acceptance of Vehicles

After the Toro Workman vehicles had been offloaded, Storekeeper 1 verified that
they were configured as specified in the PNNL Purchase Order. Storekeeper 1
verified that each vehicle had a cab, tachometer, and heater. One vehicle had a
flatbed and the other had a vertical lift. He also checked that they appeared to
be in an undamaged condition, in accordance with Section 3 of the Shipping,
Receiving, and Transportation Logistics subject area procedure under SBMS and
Section 4, "Shipping and Receiving Material Directiy from the Field,” in the
internal Logistics Desk Procedure. The regional distributor’s driver presented the
delivery paperwork to Storekeeper 1, who then signed it without reviewing it.
Storekeeper 1 did not notice whether or not the seat belts and hip restraints were
present in the vehicles.
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Figure 5. Top: existing Toro Workman 3200; bottom: new Toro 3200 (left)
and detail of hand hold (right)

Figure 6. Seat belt attachment bracket (note missing paint in hole and circular scratch
marks)
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The regional distributor’s delivery driver then gave Storekeeper 1 the Operators’
Manuals and two videotapes on the operation of the Toro Workman vehicles, and
left. Storekeeper 1 gave the manuals, delivery documentation, and videotapes to
Storekeeper 2 at the BRSW. Storekeeper 2 verified that each vehicle had a cab.
tachometer, and heater, and that one vehicle had a flatbed and the other had a
vertical lift as specified in the PNNL Purchase Order. Storekeeper 2 informed the
Grounds Work Team Leader that his Workman vehicles had arrived. The
operator training videotapes provided at delivery were for a previous mode! of the
Toro Workman 3000 series utility vehicles (Form No. 93-110-SV). In the
supplied aperator training, the manufacture states that watching the video is not
a substitute for reviewing the Operator's Manual. Additionally, the video
describes seat belts as an optional feature and identified hip and shoulder
restraints as a standard feature. Prior to the accident, the PNNL management
and staff of the Grounds Work Team did not view the delivered videos or review
the Operator’'s Manual.

2.1.2.8 Receipt Inspection

PNNL details its receipt inspection process in the SBMS in Shipping. Receiving,
and Transportation Logistics subject area, Section 3, “Inspections and
Acceptance by Staff of Items Received.” There is also an internal Logistics desk
procedure “Policy and Procedures for Logistics” (December, 2003) in the Work
team, of which Section 4, “Shipping and Receiving Material Directly from the
Field,” describes general receipt inspection protocols. Although the
Storekeepers working at the BRSW verify that the items received are what were
called for on the purchase order and appear to be undamaged. SBMS states that
it is the respensibility of the end user to verify that the item received is what was
ordered and is in full functioning condition. The end user must also examine the
item for suspect or counterfeit items according to the SBMS subject area, and, if
found, call for assistance. Additionally, if an item falls within one of the
categories listed in this SBMS subject area, assistance in receiving and
accounting for that item from another PNNL organization may be necessary.
Payment for the item is not initiated by the PNNL procurement organization untif
the end user has determined that the item received meets all applicable
reguirements and documents this according to the established procedures in
PNNL's pracurement system.

2.1.2.9 Acceptance of Vehicles into Service

On September 23, 2004, a PNNL Vehicle Subject Matter Expert and a PNNL
Industrial Hygienist raised concerns that elevated levels of CO in the cabs of
vehicles may occur when the engine is idling for extended periods of time. This
was based on previous experience with these types of vehicles operated by
another DOE Confractor at the Hanford 200 Area. Testing was conducted at the
BRSW, to ascertain if this was a problem. The results of the testing identified an
elevated level of CO (44 ppm) in the vehicle cab after 5 minutes of stationary
idling. A decision was made to remove the doors of the vehicles for the time
being as a preventive measure. In the warm summer months, the doors would
have been removed as a matter of comfort for the occupants of these vehicles.
Additional testing and evaluation was planned before use with the doors
installed.
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Also on that day, the Grounds Work Team Leader went to the BRSW, coliected
the documentation for the new Toro Workman vehicles, and drove one of the
Toro Workman vehicles to the Grounds Equipment Storage Facility. He returned
and drove the second ane to the Grounds Equipment Storage Facility. The
Grounds Work Team Leader did not perform extensive checks on the vehicles at
the BRSW prior to driving them. He knew the vehicles had been driven off of the
trailer on which they arrived and had reasonable assurance that the vehicles
were in drivable condition.

After driving the Toro Workman with the vertical lift platform to the Grounds
Equipment Storage Facility, the Grounds Work Team Leader decided that it was
a potentially hazardous piece of equipment that would require some specific
procedures and training. He parked it in the Grounds Equipment Storage Facifity
and did not place it in service. The new Toro Workman 3200 with the flatbed,
being very similar to the ones already in use, was not thought to present any
unusual or new hazards and was put in service the next day, September 24,
2004. The Grounds Work Team Leader did not notice that the hip restraints or
seat belts were missing. He did not notice the safely and instruction decal
located above the windshield on the drivers side which stated “FOR YOUR
SAFETY, ALWAYS USE SAFETY BELTS” (Figure 7). He also did not review the
Operator's Manual prior to or after operating the vehicles.

Figure 7. Safety Instruction decal above windshield on driver side of cab

Shortly after receiving the two Toro Workman vehicles, the Grounds Work Team
Leader was satisfied that the two vehicles were in satisfactory condition and
notified the procurement organization that payment could be made. This payment
had not occurred at the time of the accident. The Grounds Waork Team Leader
did not perform a review of the Toro Workman vehicles to assure that all
standard equipment was installed on the vehicles.

From the time of the acceptance of the Toro Workman 3200 Utility Vehicle
involved in this accident, the Grounds Work Team Leader and three other
Grounds Workers drove this vehicle. None of the drivers noticed the seat belt
safety and instruction decal located above the windshield or the absence of the
hip restraints. This vehicle was accepted with approximately 3 hrs. of use on the
dashboard runtime clock, and had approximately 11 hrs of use at the time of the
accident.
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213

August 17, 2004

Chronology of Events

Initial procurement request is made for the
purchase of two new Toro Workman 3200 Ulility
Vehicles with after factary add-ons. One vehicle
is to be provided with a flatbed, anc the cther with
a vertical Iift,

August 24, 2004

A PNNL purchase order is issued for two new
Toro Workman 3200 Utility Vehicies with after-
factory add-ons.

September 23, 2004

The two new Workman 3200 Utility Vehicles are W
delivered to the BRSW.

September 23, 2004

Both new Toro Workman 3200 Utility Vehicles are
driven to the Grounds Equipment Starage Facility. |

Septemper 24, 2004

Tne new Toro Workman 3200 Utility Vehicle with
flatbed is put into service, the doors are removed
as a temporary means of abating a potential
carbon mongxide hazard. The new Toro
Workman 3200 Utility Vehicle with the vertical lift
is held out of service due to concerns related ta
lack of safety procedures and training.

Septembear 24 -
October 8, 2004

The new Toro Workman 3200 Utility Vehicle witn |
flatbed is used sporadically by the Grounds staff.
{8 hrs. of use by PNNL personnel).

Qctober 8, 2004

0730

Grounds ‘Worker A and Grounds Worker B start
work for the day,

October 8, 2004

0200 - 0830

Grounds Worker A drives the new Toro Workman
3200 Utility Vehicle with flatbed out of the ‘
Grounds Equipment Storage Facility. Grounds
Warker B is the passenger,

October 8, 2004

1100

A United Way fund raiser is set up adjacent to the
Physical Sciences Building, approximately 60
yards southwest of the cooling ponds,

Qctober 8, 2004

Approximately
1100

Grounds Worker A drives the new Toro Workman
3200 Utility Vehicle with flatbed on the concrete
walkway to the planting area on the north side of
the Auditorium. Grounds Worker B is the
0assENger.

Cctober 8, 2004

Approximately
1100

Grounds Worker B drives the new Toro Workman
3200 Utility Vehicle with flatbed north on the
concrete walkway between cacling ponds from
the north side of the Auditorium, and turns ieft
{west) at northeast corner of the west cooling
pond. Grounds Worker A is the passenger.

October 8, 2004

Approximately
1100

Grounds Worker B drives the new Tora Workman
3200 Utility Vehicle with flatbed west along the
concrete walkway on the north side of the coaoling
ponds and turns left {(south) at northwest cerner of
the west cooling pond. Grounds Worker A is the
passenger.

October &, 2004

Approximately
1100

While turning, Grounds Worker A slides down the
passenger seat and starts to falls out of the new
Toro Workman 3200 Utility Vehicle with flatbed.
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October 8, 2004

Approximately
1100

The right foot of Grounds Worker A mzkes firm
contact on concrete walkway and torsional
movement causes a fracture of right leg above the
ankle. Grounds Worker A falls and comes to rest
on the lawn adjacent to the concrete walkway.

Qctober 8, 2004

Approximately
1100

Grounds Warker E stops the new Toro Workman
3200 Utility Vehicie with flatbed on the concrete
walkway, exits the vehicle, and attends to

' Grounds Worker A. Employees participating in

the United Way fund raiser witness fall and run to
aid injured emplovee.

October 8, 2004

1108

The “2400" Operations Center receives two calls

requesting medical assistance for injured Grounds |

Woarker A.

Qctober 8, 2004

1110

The "2400" Operations Center makes call to the
RFD to request medical assistance.

Octoher 8, 2004

1119 ~1130

The "2400" Operations Center makes pre-
arranged notification calls to PNNL and PNSO
staff regarding injury.

October 8, 2004

1121

The RFD ambulance arrives at PNNL,

October 8, 2004

1141

The RFD ambulance leaves PNNL and transports |
Grounds Worker A to Kadlec Medical Center,

October 8, 2004

PNML preserves accident scene and takes
witness statements.

Octaber 8, 2004

1152

The RFD ambulance arrives at Kadlec Medical
Center.

October 8, 2004

Grounds Worker A is admitted to Kadlec Medica)
Center,

Oclober 8, 2004

1230

The PNNL Maintenance and Fabrication Services
Manager issues verbal order to stop the use of all
Grounds utility vehicles.

October 8§, 2004

1430

The PNNL Motor Vehicle Subject Matter Expert
and Work Team Leader for Grounds, Relocation
and Receiving Work Team attempt to determine if
speed was factor in the accident.

i

October 10, 2004

1532

The PNNL Maintenance and Fabrication Services
Manager issues formal “Timely Order LEM2005-1,
Utility Vehicle Operation,” which stops use of all
motorized off-road Grounds vehicles,

October 11, 2004

1228

Facility Operations Division Director rescinds
Timely Order LEM2005-1, and 'ssues “Work
Control Standing Order 2004-2, Utility Vehicle
Cparations,” for all Division utility vehicles.

Cwtober 11, 2004

1300

PMML conducts critigue of accident.

Cictober 12, 2004

PNNL maps out accident scenea

Oclober 13, 2004

The PNSO Site Manager determines need to
convene a Type B Accident Investigation Board,
and makes notification to SC Headguarters,

October 14, 2004

Grounds Worker A has surgery to repair right leg
fracture.

October 14, 2004

EH-2 concurred with the PNSO determination to
convene a Type B Accident Investigation.

October 15, 2004

The PNSO Site Manager appoints Accident
Investigation Chairperson and Board.
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October 18, 2004 Grounds Worker A is discharged from Kadlec
: . | Medical Center.
October 18, 2004 pre B Accident Investigation is initiated by
| Accident Investigation Board.

2.2 Environmental Conditions

On October 8, 2004, at 11:00 AM, the Hanford Meteorological Station focated at PNNL

recorded a partly cloudy sky, a temperature of 63°F, and wind from the northeast at
3 mph.

The surface of the walkway on which the Toro Ulility Vehicle was traveling is concrete,
The walkway was dry, level, and in good repair. The walkway is of sufficient width to
afford ample room for the vehicle to maneuver nermally. There are no cobjects that could
obstruct the vision of the driver, or obstacles that could interfere with cperation of the

vehicle. The walkway was free of pedestrians and other vehicles at the time of the
accident.

2.3 Operator Training and Qualifications

Training for PNNL staff is managed through the Training and Qualifications Management
System. The SBMS subject area that identifies the procedure used at PNNL for staff
training is Training and Qualification for Staff.

The Laboratory uses its Job Evaluation and Training System (JETS) to develop a
training plan for each employee. This system allows managers to revise the JETS to
include requirements which are applicable to their operations. Managers are required to
evaluate the training plans for staff members on an annual basis.

Both Grounds Worker A and B have JETS training plans and their training was current.
Both Grounds Workers who were involved in the accident and their Work Team Leader
had participated in Motor Vehicle Safety Awareness as well as Off-Road Vehicle Safety
training. The Grounds Workers are required to have current Washington State
Commercial Drivers License (CDL). The Grounds Workers who were involved in this
accident had current CDLs.

The SBMS subject area Operating Vehicles for Business Purposes, Section 4, Operating
Utility Vehicles and F&O Administrative Procedure ADM-082, General Expectations and
Operational Guide for PNNL Grounds Maintenance Activities, Section 6.0, Precautions
and Limitations, require operators to be trained prior to use of equipment. The Grounds
Workers who were involved in this accident did not review the Operator's Manual which
was provided with the Toro Workman 3200 Utility Vehicle. A video safety training tape
was provided with the Operator's Manuals for the new utility vehicles. The Grounds
Workers and Work Team Leader did not view the video tape pricr to the accident. The
video tape provided with the new utility vehicles was copyrighted 1983 and showed the
older version of the Toro Workman 3200 Utility Vehicle. The video identifies seat belts
as being optional equipment, for the older model vehicles. The Toro Operator’s Manual
section titled “While Operating” states “Operator and passenger should use seat belts
and remain seated whenever the vehicle is in motion.” The section titled “Operating
Characteristics’ also states "Driver and passenger should always use the seat belts.”
The section titled “Passengers” states “Whenever you have a passenger riding in the
vehicle make sure he or she is wearing the seat belt and holding on securely. Drive
slower and turn less sharply because your passenger does not know what you are going
to do next and may not be prepared for turning, stopping, acceterating, and bumps. You
and your passenger should remain seated at all time, keeping arms and legs inside the
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vehicle. The operator should keep both hands on steering wheel, whenever possible
and passenger should use hand holds provided.” The section titled “Tipovers” states
that “The Toro Workman is equipped with a roll bar, hip restraints, seat belts and hand
hold.” The manufacturer’s technical representative contacted the Board chairperson on
October 25, 2004, to inform him that a new version of the video training tape was now
available. He indicated that the information provided at time of delivery should have
included a customer response card which could be used to obtain the new version of the

video training tape. This card had not been located during reviews of the provided
documentation

2.4 DOE Oversight

The PNSQ has developed a formal Performance Assurance Procedure which defines
the PNSO roles and responsibilities, methods, and tools for conducting contractor
oversight. The contractor self-assessment program provides a cornerstone for
performance assurance. DOE line oversight and contractor self-assessments together
assure that field elements and contractors are adeguately implementing the appropriate
centractual reguirements.

PNSO uses two Facility Representatives to provide day-to-day oversight of PNNL work
activities. These two positions transferred to PNSO from the Richland Operations Office
(RL) in July 2003. In the performance of their duties as Facility Representatives, they
are currently following the RL Facility Representative Program. The RL Facility
Representative Program is modeled after DOE-STD-1063-2000, Facifity
Representatives, and fully implements the provisions in the standard. PNSO is currently
preparing a procedure for performing Facility Representative oversight of PNNL.

The PNSQ Facility Representative responsible for overseeing the Grounds, Relocation
and Receiving Work Team had not yet performed any in-depth assessment of this
organization. He is currently assigned respensibility for overseeing several PNNL
facilities and organizations. These range from craft-based work through nuclear
facilities. The PNSO Facility Representative has implemented a risk-based approach for
determining the focus of his work activities. This has directed the majority of his time
towards the nuclear facilities located in the 300 Area. He has regularly monitcred the
self-assessments prepared by these organizations to maintain an awareness of their
safety performance. Because he has responsibiiity for overseeing Grounds, Relocation
and Receiving Work Team, this has included regularly reviewing their self-assessments.
Because these seif-assessments have indicated there are no pressing safety concerns,
coupled with periodic incidental observation of their work activities being performed
safely, oversight of this organization has been a lesser priority.

2.5 PNNL Oversight

PNNL's Integrated Planning and Assessment management system drives the
development of organizational self-assessment. The Facility Operations Division FY 04
Self-Assessment Plan — Quarter 3 revision, dated May 7, 2004, notes the merger of
Craft Resources Department and Facility Operations into one division. This revision
addresses the major program changes and established the self-assessment pricrities for
the remainder of the fiscal year. F&O self-assessments are performed in accordance
with ADM-028 Performing Self-Assessments and ADM-029 Trend Analysis. On March
1, 2004, a self-assessment was performed of the Occupational Safety Practices at the
Grounds Equipment Storage Facility. The self-assessment focused on housekeeping,
tool storage, “other potential safety discrepancies”, and chemical inventory. It was
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conducted by Grounds Work Team Leader, and others. There were no findings. The
self assessment received a green rating (generally meets or exceeds performance
expectations, may have deficiencies). None of the previous self-assessments of
Grounds dating back to FY- 2002 were directed toward the operation of the existing Toro
Workman 3200 Utility Vehicles in use at PNNL. A self-assessment of ADM-082 was not
performed.

2.6 Emergency Response

Immediately after the accident occurred, Grounds Worker B ran across the lawn toward
the United Way fundraiser event that was occurring by the Physical Sciences Building,
making hand signals for someone to call the PNNL emergency number, 2400, to request
an ambulance. Other people at or near the United Way fundraiser who saw the accident
or its immediate aftermath started walking toward the accident to assist. Two persons in
the vicinity of the accident called the 2400 emergency number in rapid succession to
report the accident and summon an ambulance.

The calls to the 375-2400 emergency number are received and recorded in the PNNL
Operations Center. The Operations Center receives both emergency and non-
emergency calls on the 375-2400 number. When an emergency call is received, the
Control Room Technicians (CRTs) in the Operations Center call the local 911
emergency call center, which is the Southeast Communications Center (SE-COMM) in
this case. If anindividual at PNNL uses a PNNL telephone to call the local 311 directly,
the number of the telephone from which the cail is being made is displayed and audibly
annunciated to the CRT's in the Operations Center. The CRTs attempt to reach the
person making the call from the number displayed in an effort to understand the reason
for the call, as well as to take appropriate measures.

After the emergency call has been made to the PNNL OCperations Center, and
notification has been made to the SE-COMM Communications center of the emergency
situation, when possible, one of the CRT's then travels to a point near the emergency
scene to further direct the emergency responders to the exact site of the emergency. In
the case of this accident, CRT-1 walked out onto Battelle Boulevard and waved her arms
to direct the RFD ambulance into the building parking lot and to the nearest point of
access.

The first call reporting the accident to 2400 was received in the PNNL OCperations Center
at 11:09 AM; the second was received shortly thereafter. The Operations Center called
SE-COMM at 11:10 AM., and an ambulance from RFD was dispatched at 11:12 AM.

At 11:12 AM, an Advanced Life Support ambulance from the RFD was dispatched from
Station 73, located at 1900 Jadwin, approximately four miles to the south of PNNL. The
ambulance responded at 11:13 AM, and was on the scene at 11:21 AM. There were
three Emergency Medical Technician-Paramedics on the Station 73 ambulance that
particular day, although one or two is a normal complement,

The ambulance was dispatched to 902 Battelle Boulevard, where CRT 1 from the PNNL
Operations Center flagged it down and directed it to the closest point of access to the
emergency. the parking lot on the north side of the Engineering Development
Laboratary.

The RFD Paramedics stabilized the injured victim, left the scene at 11:41 AM, and
arrived at the Kadlec Medical Center, 888 Swift Boulevard, at 11:52 AM.
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The routine procedure for the Operations Center staff after requesting emergency
assistance is that one CRT remains and operates the Center while the other travels to
the emergency scene and directs incoming emergency equipment. According to
persons interviewed, this mode of operation has been effective.

The fire alarm systems in the PNNL facilities have radio transmitters cailed Radio Alarm
System cards that send alarms directty to SE-COMM when the alarm systems are
actuated. This was not a factor in this accident.

2.7 Investigative Readiness

The Contractor Requirements Document (CRD) of DOE Order 225.1A, Accident
Investigations, mandates that contractors wili support Type A and B accident
investigations, establish and maintain readiness to respond to accidents, mitigate the
consequences, assist in collecting and preserving evidence, and assist with the conduct
of the investigation by providing office space and eguipment, meeting regularly to
discuss issues surrounding the accident, and providing general administrative
assistance. Although the PNNL contract does not include this CRD, actions taken by
PNNL were consistent with these requirements.

PNNL immediately secured the scene of the accident, and began investigating the
event. A critique of the accident was conducted on October 11, 2004, The need for
conducting this critique is established by the SBMS Subject Area, Critiques. This led to
PNNL gathering technical information and related Laboratory dacuments, performing an
engineering study to determine if speed and turning radius were a factor, taking witness
statements, interviewing support staff, coworkers and line managers, and taking
photographs. When on October 15, 2004 the PNSO Manager declared the need for a
Type B Accident Investigation, the PNNL investigative and analysis activities were
haited. All information complied by PNNL during the investigation, critique and analysis
activities were subsequently shared with the Accident Investigation Board. PNNL
continued to be supportive of the needs of the Accident Investigation Board. This
support included appointment of a PNNL staff member to serve as the Latoratory liaison
to the Accident Investigation Board to assure that informational needs were being met,
and ailowance to the Hanford Atomic Metal Trades Council (HAMTC) Safety
Representative to witness and participate in the on-site portion of the accident
investigation in the interest of the various union bargaining units at the Laboratory.

in attempting to determine whether the operating speed of the vehicle might have been a
factor in this accident, a reenactment was performed by the PNNL Motor Vehicle Subject
Matter Expert and Grounds Work Team Leader. Both individuais drove in the utility
vehicle involved in the accident and mimicked the route and movements reported to
have been performed by the two Ground Workers involved. These reenactments were
conducted in a controlled manner, but the utility vehicle was driven without installing the
missing hip restraints or seat belts. The two individuals involved were fully aware of
actions taken by the driver involved in the accident and were atle to physically anticipate
and brace themselves during all maneuvers. Although these additional actions were
taken, there was still some potential for exposure to the hazards similar to those that
resulted in this accident,

The DOE contract with PNNL at the time of the accident did not include the CRD for
DOE O 225.1A. Consistency with the expectations of the CRD for the need to mitigate
the consequences of the event to prevent recurrence or bringing the accident scene to
safe-state, collecting and preserving evidence, preserving the accident scene to the
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extent that it is under the control of the contractor, and documenting the accident scene
through photography and other means could not ke found in SBMS.
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3.0 Analysis
3.1 Barrier Analysis

Barrier analysis is based on the premise that hazards are associated with all tasks. A
barrier is any management or physical means used to control, prevent, or impede the
hazard from reaching the target (i.e., persons or objects that a hazard may damage,
injure, or harm). The results of the barrier analysis are integrated into the events and
causal factors chart to support the development of causal factors. Appendix C contains
the Board's Barrier Analysis of physical and management barriers that did not perform
as intended and thereby contributed to the accident.

3.2 Change Analysis

Change analysis examines planned or unplanned changes that caused undesirable
results related to the accident. This process analyzes the difference between what is
normal, or expected, and what actually occurred before the accident. The results of the
change analysis conducted by the Board are integrated into the events and causal
factors chart to support the development of causal factors. Appendix D contains the
Board's Change Analysis and reinforces the Barrier Analysis.

3.3 Events and Causal Factors Analysis

The Events and Causal Factors Analysis (Appendix E) is a systematic process that uses
deductive reasoning to determine Causal Factors of an accident. Causal Factors are the
significant events and conditions that produced or contributed to the Direct Cause, the
Contributing Causes and the Root Cause(s) of the accident. The Board created an
Events and Causal Factors Chart (Appendix F) to assist in determining the causal
factors of this accident,

3.31 Direct Cause

The direct cause is the immediate event or condition that caused the accident or
event. The Board concluded that the direct cause of the accident was that the utility
vehicle did not have manufacturer specified active (seat belts) and passive (hip
restraint) passenger safety equipment.

3.3.2 Contributing Causes

Contributing Causes are the events or conditions that, collectively with the other
causes, increased the likelihood of the event but which did not cause this event. The
eight Contributing Causes and associated facts identified for this accident and are
detailed in Appendix E.

3.3.2 Root Cause

Root causes are the events or conditions that, if corrected, will prevent recurrence of
this and similar events. The Board conclucded that the single Root Cause of this
accident was that F&Q failed to ensure effective implementation of its hazard
analysis process.

3.4 Integrated Safety Management

The Integrated Safety Management System Description for PNNL is provided as SBMS
Program Description, Integrated Environment, Safety and Health Program Description.
It notes that it will be maintained as a living document to reflect the current status of the
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operating contract, system improvements, and/or changed conditions and requirements.
It further requires that it be reviewed annually and updated as necessary. The version of
this document currently in SBMS has an “Effective Date” of September 2003. This
version does not reflect the organizational changes involving F&QO that occurred in April
2004. However in terms of operational practice, this document remains consistent.

3.41 Define the Work

Daily work assignments to be performed by Grounds Workers are typically not
assigned by the Work Team Leader for the Grounds, Relocation and Receiving Work
Team. Instead each Grounds Worker is assigned a geographic zone for which they
are responsible for maintaining. The work to be performed by the Grounds Workers
is defined by F&O Administrative Procedure ADM-082, General Expectation and
QOperational Guide for PNNL Grounds Maintenance Activities. As is stated in ADM-
082, the purpose of the document is to convey to staff assigned to supervise and/or
to perform ground management their workplace expectations, general safety
practices, and the necessary safety precautions reguired to operate specific pieces
of equipment. Use of utility vehicles and any other equipment availabie through the
Grounds Eguipment Storage Facility is expected for meeting the responsibility for
maintaining the grounds in an assigned geographic zone. All of the Grounds
Workers have been with the Grounds, Relocation and Receiving Work Team (and
predecessor organizations) for the past several years and are experienced with the
work and how it is to be performed.

3.4.2 Analyze the Hazards

ADM-082 includes a section titled "Hazard Assessment and Mitigation Summary.”
This includes a listing of 14 different work hazards. It does not represent a
comprehensive list of thase hazards likely to be encountered by the Grounds
Warkers. Missing frecm the listing is mention of hazards linked to the safe operating
requirements for off-road vehicles, e.g., vehicle roll-over. The only mention of the
type of utility vehicles involved with this accident is found listed as a "General Safety
Best Practice.” This mention is focused on the preferred route these vehicles should
travel when moving between the RCHN and 300 Area, and that they need to yield to
pedestrian traffic and on-road vehicles.

The Accident Investigation Board concluded that hazard analysis and
implementation of mitigating controls in ADM-082 is less than adequate.

3.4.3 Develop and Implement Controls

The ADM-082 section titled “Hazard Assessment and Mitigation Summary” includes
a listing of controls for mitigating the 14 different work hazards noted. This summary
is not a comprehensive listing of hazards,; as it also lacks an associated listing of
controls, e.g., use of seatbelts and provision of a roll-over protection systems. The
utility vehicles involved in this accident are only mentioned in the “General Safety
Best Practices” section as needing slow moving vehicle placard and flashing yeliow
light, if they travel between RCHN and the 300 Area.

The Accident Investigation Board concluded that hazard analysis and
implementation of mitigating controls in ADM-082 are less than adequate.

In April 2004, an organizational change merged the Craft Resources Division (which
included the Grounds Workers) and the Facility Operations Department into F&O. At
that same time the Grounds Worker Team Leader was appointed to his current
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position. A training course was held for all new F&Q supervisors, which included the
Grounds Worker Team Leader. in the training materials provided, “What Managers
in the Facility Operations Division Need to Know About Their Jobs...," it is noted that
as PNNL managers, SBMS is their primary source of requirements. It further states
that that each supervisor is expected to become familiar with SBMS subject areas
and the additional organization- or activity-specific instructions that apply to their
position, operations, and facilities. Up to the time of the accident, F&QO line
management had not confirmed whether the Grounds Workers Team Leader had
gained needed familiarity with those SBMS subject areas and the additional
organization- or activity-specific instructions.

The Accident Investigation Board concluded that management did not verify that the
Grounds Workers Team Leader had knowledge of applicable SBMS requirements
and other organizationai- and activity-specific instructions.

ADM-(082 requires that Grounds Workers be properly trained in the operation of all
grounds equipment before use. Employee training needs are identified through the
Job Evaluation and Training System (JETS) and Integrated Operations System.
PNNL had provided an "Off-Road Vehicle Safety” (Course 693) training course. The
two Grounds Workers invoived in this accident completed this course during January
1987. The Grounds, Relocation and Receiving Work Team Leader also completed
this course during August 1994, and September and November 1997. Through
interviews with the Board, the users of the utility vehicles stated that they had
received on-the-job training in the operation of the Grounds utility vehicies, while
under the direction of their supervisor. No documented occurrence of this training
exists since it was performed ad hoc. These utility vehicles have operated for
hundreds of hours of use since 1993 without any reported accidents.

ADM-082 also requires that each Grounds Worker review the safe operating
instructions and hazards associated with each piece of equipment during a
scheduled safety meeting and during their annual performance review. This is
consistent with the requirement of SBMS Subject Area, Operating Vehicles for
Business Purposes — Operating Utility Vehicles, that the supervisor confirms that
operators review the manufacturer's operating instructions specific to the utility
vehicle in questicn. This was last accemplished prior ta the April 2004 F&O
reorganization. The Grounds Workers interviewed acknowledged in the past having
reviewed the manufacturer’s operating instructions for the clder models of utility
vehicles. However, no supporting documentation o confirm when this was
accompiished could be located.

Finally, ADM-082 requires that when a new piece of equipment is received, all
grounds employees will be trained on its operation and safety features. The
Grounds Workers Team Leader had decided that the newly purchased utility
vehicles, even though they were of different vintage and physically different in design
from the previously purchased utility vehicles, were not new equipment since they
were of the same make and model. Because of this erroneous decision, it was
assumed that there was no need to have the Grounds Workers review the
manufacturer's operating instructions provided with these new vehicles.

The Accident investigation Board concluded that the Grounds Workers Team Leader
did not know the SBMS requirements.
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3.4.5 Perform Work Safely

As is required under "Staft” responsibilities in the SBMS Management System
Description, Roles. Responsibilities, Accountabilities, and Authorities (R2A2), ali
PNNL employees are to follow PNNL safety requirements, stop unsafe work, and to
report unsafe conditions to management. Working safely is also described as a
general expectation of ADM-082. ADM-082 notes that Grounds Workers have a
responsibility to “catch problems” in their assigned geographic zone before serious
injury to staff or property damage can occur.

Both the 1993 and 2000 revisions of American Society of Mechanical
Engineers/American National Standards Institute (ASME/ANSI) B56.8, Safety
Standard for Personnel and Burden Carriers, require the provision of handholds and
hip restraints for the driver and each passenger. These features are to assist in
preventing occupants from falling or being thrown by momentum out of the vehicle.
The four older utility vehicles in use by the Grounds Workers were found to be in
compliance with ASME/ANSI B56.8. In addition, each of the older utility vehicles
was provided with a shoulder restraint bar to provide additional stability to the driver
and passenger. ASME/ANSI| B56.8 does not require seat belts, The manufacturer
of the four older utility vehicles offered seat belts as optional equipment; however,
the reason why seat belts were not purchased for the four oider utility vehicles could
not be determined during the investigation. This design is not the same on the newly
purchased utility vehicles. The manufacturer is not providing a shoulder restraint.
The new utility vehicles are fitted by the manufacturer with a hip restraint, but now
seat belts are installed as standard equipment.

Interviews with the Grounds Workers and Grounds Waorker Team Leader indicate
that because the four older utility vehicles were not provided with seat belts, they did
not recognize that the seat belts were missing. The manufacturer's instruction for
the new utility vehicles makes repeated reference to the provision of seat belts and
the need for using this safety feature. The need to wear seat belts in the new utility
vehicles is further reinforced through labels located on the window frame in front of
the driver, and on both posts of the vehicle's roll-over protection system. The
Grounds Workers also stated that since these newiy purchased utility vehicles were
purchased from a well known and reputable company, they assumed that the
vehicles were safe for immediate use.

As a result of concerns related to the build up of CO within the cab of the new utility
vehicles, the Grounds Workers Team Leader made the decision to remove the doors
of the new utility vehicle purchased with the flatbed. This decision was made as an
interim corrective action until mare in-depth analysis of the potential for CO
overexposure could be determined. The manufacturer’s operating instructions
makes a specific note of avoiding long pericds of engine idling. Follow-up with the
manufacturer on the CO issue was planned back on September 24, 2004, but had
not been accomplished prior to the accident on October 8, 2004, As such jt was not
known whether the note for avoiding prolonged idling was due to CO accumuiating in
the cab, and if the conditions under which the sampling was performed may have
been easily prevented by adherence to this instruction. Furthermore, it was not
determined if the temporary removal of the doors may have been an appropriate
mitigating measure. Though the doors are not intended to function as a passenger
restraint system, removal of the doors joined with the widened access opening to the
occupant compartment, and the missing seat belts and hip restraints may have
created a more unsafe situation.
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The Accident Investigation Board concluded that operations authorization was made
without adequate inspection of the utility vehicle and review of the manufacturer’s
operaling instructions.

The Grounds Workers Team Leader did recognize the need for an operational
procedure to ensure the safe use of the utility vehicle purchased with the vertical lift.
Because of this need, this newly purchased utility vehicle was placed out of service
until that needed procedure was finalized. This decision was favorable overall for the
Grounds Workers because this newly purchased utility vehicle was also missing seat
beits and hip restraints.

The Accident Investigation Board concluded that hazard recognition by Grounds
personnel is fess than adequate.

3.4.6 Feedback and Improvement

Employees are highly encouraged to report safety concerns to their immediate
supervision. Within the Grounds, Relocation and Receiving Work Team, employees
expressed no reservations in doing so if needed. These employees reported there
being open communication and trust with their supervisor. |n addition, several
avenues exist for permitting employees fo communicate safety concerns beyond
their immediate supervisor. These include union representatives, the VPP Steering
Committee, and PNNL and DOE Employee Concerns Programs.

The SBMS Subject Area, Planning and Assessments, has required development of
organizational seif-assessment plans. Driven by the F&O Self-Assessment Plan,
monthly seif-assessments are preformed. An occupational safety practices self-
assessment in the Ground Equipment Storage Facility was performed February 16-
20, 2004. Those performing the self-assessment included the Grounds Workers
Team Leader, a representative from Field Waste Management Services, and a
representative from the F&O Work Planning Center. This assessment involved a
general workspace inspection that included housekeeping, tool storage, “other
potential safety discrepancies,” and a 100% chemical inventory. This was done for
the intended purpose of concluding the overall safety condition in the Ground
Equipment Storage Facility. None of the results identified any issues or concerns
related to the Grounds off-road vehicles. The resulting scorecard provided a rating
of "green.” This is defined as there being performance in the assessment category
that generally meets or exceeds requirements and performance expectations, but
that there may be deficiencies.

Immediately following the accident, the F&O Manager for Maintenance and
Fabrication Services issued a verbal order to stop use of all Grounds off-road
vehicles. This was issued formally the following day, and subsequently rescinded by
the F&O Director to include all F&O off-road vehicles. The intended purpose of
these actions was to prevent recurrence of this accident, but to also ensure that staff
using such equipment were properly training and knowledgeable of its use, and also
to ensure that all required safety features were provided. Through these follow-up
actions PNNL discovered that other grounds off-road vehicles (such as mowing
equipment) were also missing required seat belts.

The Accident Investigation Board concluded that the F&O self-assessment plan is
less than adeguate.
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The PNSO Facility Representative responsible for overseeing the Grounds,
Relocation and Receiving Work Team had not yet performed any in-depth
assessment of this organization. He is currently assigned responsibility for
overseeing several PNNL facilities and organizations. These range from craft-based
work through nuclear facilities. The PNSO Facility Representative has implemented
a risk-based approach for determining the focus of his work activities. This has
directed the majority of his time towards the nuclear facilities located in the 300 Area.
He has regularly monitored the seif-assessments pcrepared by these organizations to
maintain an awareness of their safety performance. Because he has responsibiiity
for overseeing Grounds, Relocation and Receiving Work Team, this has included
regularly reviewing their self-assessments. Because these self-assessments have
indicated there are no pressing safety concerns, coupled with periodic incidental
observation of their work activities being performed safeiy, oversight of this
organization has been a lesser pricrity.

The Office of Independent Oversight and Performance Assurance (OA-50)
performed an inspection of environment, safety and health at PNNL in November
and December 2003. This inspection did not include the Grounds, Relecation and
Work Receiving Work Team and the use of off-road vehicles.

During interviews, F&0O management reported that previous injuries or property
damage related to the use of the Grounds utility vehicles was not known to have
occurred. This was confirmed through a review of the DOE Computerized
Accident/Incident Reporting System (CAIRS) for all PNNL incidents reported to
CAIRS since 1990.

Review of the PNNL Lessons Learned and Best Practices website found no previous
incidents involving utility vehicles. There was a single vehicle related occurrence
prior to this accident, but it was for an accident involving the on-road use of a PNNL
pickup truck. immediateiy following this accident, PNNL prepared a lessons tearned.
The lesscns learned report stresses the importance of being knowledgeable of the
SBMS requirements, and the need to ensure the presence of required safety
features. Information surrounding this accident was shared during this investigation
with other organizations located at the Richland Reservation through union
representatives. Because of this, other circumstances of utility vehicles missing
required safety features have been identified.
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4.0 Conclusions and Judgments of Need

Judgments cf Need are managerial controls and safety measures believed necessary ta
prevent or minimize the probability of recurrence. They flow from the casual factors and
are directed at guiding managers in developing corrective actions. The Executive

Summary identifies the Board's Judgments of Need. The conclusions and Judgments of

Need are provided in the Table 4-1.

Table 4.1. Conclusions and Judgments of Need

| Conclusions

Judgment of Needs

The Grounds Worker fell from the utility vehicle
because the seat belts and hip restraints were
not present.

- —

F&O needs to canduct 2 comprehansiva
hazard analysis of the work performed by its
grounds personnel to ensure that hazards are
identified and mitigating controis are
documented.

|

Existing hazard analysis does not adequately
address the hazards of the utility vehicle.

|
F&O needs to ensure that personnel who '
deveiop, review and approve the hazard I
analyses are knowledgeable of the SBMS |
process for identifying and mitigating '
warkplace hazards. ’

| The Grounds Supervisor was not aware of

requirements to instruct Grounds Workers on
familiarization with manufacturer’s Operator's
Manual,

F&O needs to ensure that grounds personne! |
are trained in the recognition of hazards and
implementation of controls.

The existing utility vehicles were not provided
with optional seat belts to increase the safe
operation of this equipment.

F&0O needs to ensure that personnel who
conduct seif-assessments are knowledgeable
of the SBMS process far identifying and
mitigating workplace hazards.

The operators of the utility vehicle were not

| aware of the changes to safety equipment nor

| belt use.

did they heed the safety decals requiring seat

| F&O needs to ensure that workers are
knowledgeable of the hazards in their work
environment,

| F&O management had not verified that the

Grounds Supervisor was aware of all pertinent
requirements and responsibilities.

F&0 needs to develop and implement a
process to ensure that line managers are
knowledgeable ¢of their ES&H roles and
responsibilities as documented in SBMS and
| other applicable laboratory documents.

Self-assessments conducted in F&O did not

| identify optional safety equipment for grounds

vehicles.

PNNL's Office of Audit and Oversight needs to |
conduct a sampling of organizations to '
determine if similar deficiencies in documented
hazard analyses and personnel’s knowledge
of workplace hazards exist.

Grounds Supervisor and ESH personnel

1 conducted various tests on the utility vehicle

involved in the accident without consideration
of preventing ancther accident,

The PNNL accident readiness measures need
to ensure that subsequent Laboratory
investigation efforts do not create additional
unsafe situations.

PNNL policies and procedures do not address
how to respond to accidents which would
reguire DOE Boards. Information on mitigating
the consequences, collection and preservation
of the accident scene and evidence and other

Linformatlon is not identified,

PNSO needs to ensure that the requirements
of the Contractors Requirements Document of
DOE O 225.1A, Accident Investigations, are
incorporated into the PNNL SBMS.
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Appendix A Board Appointment Memorandum

L-702 fi2m)

United States Goverrmnment Department of Energy

m e m 0 ra n d u m Pacific Northwest Site Office

OATEE QCT 152004
?ErE:Lf .:.T?_ OLCREB OZ-0D-00F

sglECT:  APPOINTMENT OF INVESTIGATION BOARD

1o LT Zamirowsk)
Salety and Technical Services
Chicago OTice

| Trerelry establish a Type B Accident Investigalion Board 1o investieate the personal injury
aecident which ocenrred at the Pacific Norihwest Laboratory {PNNL1 site on Gotober 8,
2064, involving 1 PNNL yard maintenanee worker sl fell eut o a wiility cart amd broke his
lew, The warker was a passenger and slid oot ol the vehiek in g e, waih bis Aghl foal
contgeting the ground and eausing a tvisting break in his leg above 1he apkle (RL-PNNL-
INNLBOPER-2004-000 5), The mjored warker has beenin the hospital more than 5 days |
have determined it meets the reguirements estadlished for a limited Type B accident
mvestigation in DOE O 2257 A, Accident Investization. dated Seplember 27, 1997,

You are hereby appointed Accidenmt Board Chaimperson. The Board members will be

Matt Cobe, SC-83, Karl Moro fram your office. and Roger Briggs from my office. The
Board will be assisted by advisers, consultants, and other support personnel as determined by
ARl

The seope ol the Board's ivestigation will include, bul is net limiled Lo, identilying all
relevant fucts; analyviing 1he Facts to dedermine 1he direct, contiiutimg, and read causes ol the
aceident; developing conclusicns: and determining the actions that, when implemented,
shoulkd prevent the recurrence of a similar aceident. The vestization will be conducted in
accordance willy 3O O 2251 and will specilically address the rele of DOLE and Camracler
erganizalions awd management sysieims as ey may have contributed to the accidem.

The Beard will provide my elfive with pedodic reports on the stalus ol the investigation but
will not inelude any conelustans until an analysis of 1l he cosal factars hias been
completed. Drall copies ol the factual pertion ol the investigation report should be provided
o PNSO officials and PNNIL for a fichil aceuraey review prior to report finalization
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L Zamirewski . OCT 15 2004
D5-OD-s

The repart should be provaded woome for acceptanee by November 19, 2004 Discussions off
the imvestigation and copies of The dra L repart will be contralled until Fautherize relese of
the il report.

Hoven have ans questions, please contact me. or veu may also contact Roger Christensen of
My slafl, an 300 37240,

;f’ K:J }"'f
|'I \"-\-‘__'_/ -
Nt ¥ -
o —
“Paul W. Roruger
Manager

-

wo; OORC Brigps, PNSO)
N Cole, SC-R3
Gl L Dever, SC-80
R Hardwick, -2
MDY Jahpson, S0-3
K. G Moto, CH
AL A Patrines, SC-70
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Appendix B Toro Workman 3200 Specifications
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Change Analysis
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Appendix E Events and Causal Analysis

E&CF Analysis, Root Cause & JONS

Events and Causal Factors Analysis:

Root Cause

Discussion

| Related |

JONs

| FEO failed to ensure
effective implementation of
its hazard analysis process.

Hazard analysis in ADM-082 is not adequate to
inform employees and supervisors of the hazards
and controls associated with use of utility
vehicles.

Employees at multiole levels failed to recognize
the hazards of utility vehicles.

Assessments failed to identify hazards of utility
vehicles.

|
|53
|

1,2,3 4,

|

i CC
No.

Contributing
Causes

Discussion

Related
JONs

CC-1

Hazard analysis and
implementation of
mitigating controls in
ADM-082 is LTA

ADM-082, General Expectation and Operational
Guide for PNNL Grounds Maintenance Activities,
did not address the hazards associated with utility
vehicle use, such as roll over, and design
features (Roll Over Protection System {(ROPS)) to
mitigate personnel from falling from the vehicle.
ADM-082 did not meet the SBMS requirements
for hazards analysis of work activities.

The preparer and owner of the hazard analysis,
safely reviewers and management did not identify
the workplace hazard of operating a utility vehicle
was not addressed in ADM-082.

Hazard analysis does not specify that hip
restraints and passenger hand holds which are
safety features required by ASME/ANSI| B56.8.

1,2, 3,4,
5

(cc2

Operations
authorization without
adequate inspection
of the vehicle and

| review of Operator's
| Manual,

The Grounds Supervisor makes erroneous
assumption that since the utility vehicles are the
same make and model as the existing vehicies on
site, that he did not need to read the Operator's
Manual.

Grounds supervisor did not ensure that grounds
personnel were trained cn the operation of the
newer model utility vehicle before use as required
in ADM-082 which recuires this training for new
vehicles.

Grounds supervisor did not conduct an adeguate
inspection of the new utility venicles prior to
authorizing their use by his grounds personnel to
ensure that safety features were installed.

» Grounds supervisor did not ensure that the siow
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Contributing
Causes

Discussion

JONs

moving vehicle placard and flashing yellow
beacon was installed per ADM-082 prior to
authorizing the new vehicles use.

Grounds supervisor did not read the Operator's
Manual as required by the manufacturer prior to
autherizing the vehicle's use, This is also
required by SBMS and ASME/ANSI B56.8.
Grounds supervisor did not view the
manufacturer’'s safety video as recommended by
the manufacturer.

Grounds superviscr did not review the Certificate
of Delivery documents which makes reference to
reading the Operator's Manual and
manufacturer’s standard safety features.

Related |

|

CC-3 | Supervisor did not o
| know SBMS
| responsibilities

F&O management conducted new supervisor
orientation and communicated expectation that
managers are responsible for familiarity of roles,
responsibilities, and other requirements specified
in SBMS and department instructions, However,
new supervisor did not read the applicable SBMS
chapters.

SBMS prompts the reqguestor to seek ESH
support in planning purchases. The supervisor
did not know this reguirement was in SBMS,
Since these utility vehicles were the same as
those vehicles currently in use on site, the
grounds supervisor did not see the need for ESH
review. However, the utility vehicle with vertical
lift was a new type of equipment for the grounds
erganization and the need for a procedure to
operate the vehicle was not identified by the
supervisor until the vehicle arrived an site.
Supervisor does not know standard safety
eqguipment of the new vehicles prior to reguesting
purchase order. SBMS requires supervisor to
understand the hazards and controls as part of
the planning process.

3,56

CC-4 | Managementdid not | e
verify supervisor
kncwledge of SBMS
responsibilities

;

F&C management conducted new supervisor
arfentation and communicated expectation that
managers are responsible for familiarity of roles,
responsibilities, and other requirements specified
in SBMS and department instructions. The new
superviscr did not read the applicable SBMS
chapters. Management did net verify that the
new supervisor had read and understood his
responsibilities as listed in the SBMS.

CC-5 | Hazard recognition by | .
personnel LTA

Grounds supervisor and workers did not kncw the | 1,2, 3,5

hazards and associated with use of utility
vehicles.

Grounds supervisor and warkers did not notice
the seat belt required decal above the driver's
field of view.

Grounds supervisor and workers did not notice

EZ2



[ CcC Contributing
| No. Causes

Discussion |i Related |
JONs

_ belt warning decals or missing hip restraints.

the seat belt required decal on the Roll Over |
Protection System (ROPS) structure at the rear of
the cab. '
Grounds supervisor and workers did not notice |
the missing hip restraints on the left side of the |

driver's seat and right side of the passenger's |

seat,

Grounds supervisor and workers did not notice | ‘

the missing passenger hold on the left side of the
passenger's seat and inquire why the design has
changed from the design in the existing utility
vehicles.

Grounds personnel had operated the new utility
vehicle for approximateiy 8 hours of use.

Grounds worker personnel operating the vehicle
at the time of the injury had driven and ridden in
the new vehicles 2 or 3 times.

Industrial hygiene and vehicle safety subject
matter experts did not read the Operator's Manual
or consult with the manufacturer when a potential l
carbon manoxide problem with the new utility ! !

Grounds personnel's daily checks prior to using
the new utility vehicles did not identify the seat

| CC-8 | Receipt inspection | »
' process was LTA

Storekeeper assumed that he was signing typical | 1
delivery paperwork for receipt of the new utility
vehicles. He did not read the shipping receipt
paperwork to realize that he was acknowledging
his awareness of the safety features of the new
utility vehicles.

Storekeeper acknowiedged unknowingly through
signature an awareness of the safety features,
but ¢id not perform the receipt inspection of the
safety features.

Grounds supervisar did not read and challenge
the receipt inspection paperwark.

Storekeeper did not realize that dates and
signatures of the salesperson did not match the |
delivery date on the Certificate of Delivery
paperwark.

Grounds supervisor assumed that vehicle

celivered from manufacturer and distributor was 1
safe.

vehicles was discovered, ‘
1
1

CC-7 | Self-assessment | o

| program LTA

Annual VPP self-assessments did notidentifyan | 2,3, 5,7
oppartunity to provide for additional protection to |
personnel operating existing vehicles by installing

optional seat beits. Installation and use of seat

belts In existing vehicles would have raised ’
worker safety awareness with operators of the

new venhicles. ’
F&O self-assessments did not ideniify that ADM-
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GG
No.

Contributing
Causes

Discussion

| Related

[ JONs

082 hazard analysis failed to address utility
vehicle use.

F&O self-assessment for occupational safety
failed to identify that optional seat belts in the
existing utility vehicles would have provided
additional perscnnel protection.

F&O self-assessments failed to identify that
personnel did not have an adeguate
understancing of the hazards associated with
utility vehicle use,

cC-8

Initial Laboratory
investigation efforts
were performed
unsafely.

Grounds supervisor and ESH personnel conduct
a recreation of the injury using the vehicle which
was involved in the accident. Neither persen
reads the seat belt reguired warning decals.
Neither person was aware that vehicle did not
have hip restraints are required by ASME/ANS!
B56.8. Although the recreation was stated to be
performed in a controlled manner, the potential
for another injury was present.

Grounds supervisor and ESH personnel did not
read the Operator’'s Manual before performing the
recreation scenario to verify that the
manufacturer's safety equipment was installed.
PNNL did not have adequate controls in place to
assess the risk to perscnnel who were
investigating the scene of the injury. DOE
225.1A, Accident Investigations, requires the
contractor to prevent further injuries following an
incident,
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JON

Judgment of Needs

RC & CC

JON A

F&C needs to conduct a comprehensive hazard
analysis of the work performed by its grounds
personnel to ensure that hazards are identified and
mitigating conirols are documented.

RC,1,4,5 6

JON 2

F&O needs to ensure that personnel who develop,
review and approve the hazard analyses are
knowledgeable of the SBMS process for identifying
and mitigating workplace hazards.

RC,1,5,7,

JON 3

| F&O needs to ensure that grounds personnel are
| trained in the recognition of hazards and
| implemeniation of controls.

RC,1.2,8,5, 7

JON 4

| F&O needs to ensure that personnel who conduct
self-assessments are knowledgeable of the SBMS
process for identifying and mitigating warkplace

I hazards.

RC, 1

JON &

F&C needs to ensure that workers are
| knowledgeable of the hazards in their work
environment.

RC, 1,235 7

JON B

F&C needs to develop and implement a process to
ensure that line managers are knowledgeabie of
their ES&H roles and responsibilities as documented
| in SBMS and other applicable laboratory documents.

JONT

| PNNL's Office of Audit and Oversight needs to
conduct a sampling of organizations to determine if
similar deficiencies in documented hazard analyses
| and personnel's knowledge of workplace hazards

| exist,

RC, 7

JON 8

The PNNL. accident readiness measures need to
ensure that supsequent Laboratory investigation
efforis do not create additional unsafe situations.

JOND

PNSO needs to ensure that the requirements of the
Contractors Reguirements Document of DOE O
225.1A, Accident investigations, are incarporated
into the PMNMNL SBMS.
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Appendix G

Glossary






ANSI
ASME
BMI
BRSW
CAIRS
CDL
CO
CRT
DOE
E&CF
EDL
ES&H
F&OC
FY
Grounds
HAMTC
ISM
JETS
JONs
PNNL
PNSO
ppm
R2A2s
RCHN
RFD
RL
ROPS
RRC
SBMS
SE-COMM
VPP

Appendix G Glossary

American National Standards Institute

American Society of Mechanical Engineers
Battelle Memorial Institute

Battelle Receiving and Shipping Warehouse
Computerized Accident/Incident Reporting System
Commercial Drivers License

Carbon Monoxide

Control Room Technician

U.S. Department of Energy

Events and Causal Factors

Engineering Development Laboratory
Environment, Safety, and Health

Facilities & Operations

Fiscal Year

Grounds, Relacation and Receiving Work Team
Hanford Atomic Metal Trades Council

Integrated Safety Management

Job Evaluation and Training System

Judgments of Need

Pacific Northwest National Laboratory

Pacific Northwest Site Office

parts per million

roles, responsibilities, authorities, and accountabilities
Richland North, the main Battelle-owned campus
Richland Fire Department

Richland Operations Office

Roll Over Protection System

Richland Research Center

Standards Based Management System
Southeast Communications Center

Voluntary Protection Program








